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Answer Very Clearly the Following Questions
Question One [20 marks]

(a) -(10 marks)- In the following, check whether X and ¥ are independent or not:
i- Let Xand ¥ be integer-valued RV’s with JPMF

2 _x+y-2

qp 3 %,V =125, p+g=1
%y = 4
L ( y) {0, otherwise

ii- If the JPDF the bivariate RV (X . ) is given by

Jer (x,7) ={

(b)-(10 marks)- If the conditional PDF Jrn ( V| /1) has exponential distribution with parameter
A, and the RV A has a PDF:

falx)=

i- Calculate the PDF of the RV Y .
ii-Find the conditional PDF f AY (ZI y) and write your remark for the corresponding

x+y, 0<x<1l,0<y<l

0, otherwise

a_ a-l

X

['()

e x>0.

distribution.

Question Two [20 mark]
(a) -(4 marks)- Show that the expected value of the conditional variance of the RV X given

Y=y isgivenby: E[Var(X|Y)]=E[X*]- E[ﬂjly]

(b) If the JPDF of the bivariate RV (X gk ) is given by

f”(x,y)={

i- (6 marks)- Compute the value of k , and the values of the JCDFs F, , (0.7,0.5),
F,,(2,0) and F,, (0.2,3).

ii- (8 marks)- Find
- the marginal PDFs for the two RV’s X andY .

- the conditional PDF for X given ¥ and the conditional PDF for Y given X .

iii- (2 marks)- Write your remark, with type the cause, about the relation between the two
RVs Xand Y.

2x, 0=x<k,0<y<l

0, otherwise




Question Three [15 mark]

(a)~(5 marks)- Show that the value of the correlation coefficient between two RVs X and
Yis—=1<p,, <I.

(b)-(10 marks)- If the bivariate RV, (X .Y ) follows the trinomial distribution with

parameters,
(n;p,q)-‘ Show that the conditional PMF, Pxy (

xly) of, X[V follows the binomial

distribution with parameters, (n —y;ILJ. Find, E [X ]Y ] &Var (X P’ )
-q

Question Four [15 mark]
(a)-(3 marks)- If the bivariate RV, (X.r)

follows the bivariate normal distribution. Complete
the following:

|
(i) the JPDF is given by, Loy (x,)= Ke 22 with,

K =---,and Q(x,y)=--- )

(ii) the conditional PDF, 1 y (x |y ) follows a normal with,

Hypy ="+, and Var(XlY)z---.
(b)-(12 marks)- Let X be a éontinuous RV has PDF, f ¥

CDF and the PDF of the following RVs:
(i) ¥ =aX +b where, a and, b are constants.

(x) and, CDF, F, (x) Find the

(i) Y=aX’. where, a is constant.

(ii)) ¥ =X? X has standard normal distribution.
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